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Project Introduction

Stennis Space Center (SSC) is NASA’s primary liquid rocket engine test
facility. As such, large amounts of liquid hydrogen are used as a rocket
propellant. This liquid hydrogen is stored in insulated vessels throughout the
center where significant portions of the propellant boils off due to heat leak.
The resulting boiloff hydrogen gas is currently considered a waste product and
is subsequently burned in flare stacks for safety purposes. Because waste
hydrogen is a significant cost loss to the facility, SSC is interested in
identifying a method of utilizing the boiloff hydrogen for electrical power
generation rather than simply flaring it off as an expensive waste gas. This Logo for the Office of Chief
power could then be used on-site to offset the cost of purchasing
commercially-generated electricity.
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With the performance of the power generation system, capital and variable )
expenditures known, life cycle cost analysis metrics were calculated. Impacts Responsible Program:
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Anticipated Benefits
The results of this study revealed that benefits to NASA funded missions would
be limited due to the high investment cost of purchasing and installing the
generator/engine set and related infrastructure, the low electrical output of
the generator/engine set compared to that used by the test stand, and
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uncertain future costs of electricity.

Information from this project regarding the capture and conversion of excess
hydrogen into another form of usable energy could benefit SSC and other
NASA centers that may boiloff excess hydrogen if they are capable of funding
the initial investment and have a power consumption rate less than or equal to
the power generated.

The benefits to the commercial space industry are similar to anticipated
possible benefits to other government agencies, where waste hydrogen is an
issue that must be addressed.

Information from this project regarding the capture and conversion of excess
hydrogen into another form of usable energy can benefit other federal
agencies that may have waste hydrogen, and must meet federal mandates to
reduce consumption.
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